We derive an exact string-like soliton solution of D = 10 heterotic string theory.
In [1] , an exact multi-fivebrane soliton solution of heterotic string theory was presented. This solution represented an exact extension of the tree-level supersymmetric multi-fivebrane solutions of [2, 3] . For this class of fivebrane solutions, the generalized curvature incorporating the axionic field strength possesses a (anti) self-dual structure [4, 5] and is referred to as an "axionic instanton" (see [6] and references therein). Exactness is shown for the heterotic solution based on algebraic effective action arguments and (4, 4) worldsheet supersymmetry [1] . The gauge sector of the heterotic solution possesses SU (2) instanton structure in the four-dimensional space transverse to the fivebrane. In more recent work, Kounnas [7] described a method of obtaining string solutions with non-trivial backgrounds by using N = 4 superconformal building blocks withĉ = 4. In particular, he proposed the existence of an exact solution with SU (2) × SU (2) instanton structure.
In this paper we obtain an explicit space-time background corresponding to Kounnas' conformal field theory by constructing an exact string-like solution of D = 10 heterotic string theory from a modification of the fivebrane ansatz. In the eight-dimensional space transverse to the string, the solution contains two independent SU (2) instantons each embedded in a separate SO(4) subgroup of the gauge group. The arguments demonstrating exactness of this solution follow those of [1] .
The tree-level supersymmetric vacuum equations for the heterotic string are given by
where ψ M , λ and χ are the gravitino, dilatino and gaugino fields. The Bianchi identity is given by
The (9+1)-dimensional Majorana-Weyl fermions decompose down to chiral spinors accord-
The ansatz
with constant chiral spinors
solves the supersymmetry equations with zero background fermi fields provided the YM gauge field satisfies the instanton (anti) self-duality condition
The chiralities of the spinors ǫ 2 , η 4 and η ′ 4 are correlated by
so that three-quarters of the spacetime supersymmetries are broken. An exact solution is obtained as follows. Define a generalized connection by
in an SU (2) × SU (2) subgroup of the gauge group, and equate it to the gauge connection 
where α, β, γ, λ, µ = 2, 3, 4, 5 and
where i, j, k, l, m = 6, 7, 8, 9. It easily follows that
from which it follows that both F and R are (anti) self-dual in both four-dimensional subspaces. This solution becomes exact since A M = Ω ±M implies that all the higher order corrections vanish. Both the algebraic effective action arguments and the (4, 4) worldsheet supersymmetry arguments of [1] can be used in essentially the same manner to demonstrate exactness of the string solution. The explicit solution for φ 1 and φ 2 in (3) is given by (2345) and (6789) spaces respectively), since in this case (TrF 2 ) 2 is nonvanishing. This is to be contrasted with the zero D = 8 instanton number found for the string soliton solution of Duff and Lu [10] . †
